Introduction: Obstructive sleep apnea syndrome has a high prevalence among adults. Cephalometric variables can be a valuable method for evaluating patients with this syndrome. Objective: To correlate cephalometric data with the apnea-hypopnea sleep index. Methods: We performed a retrospective and cross-sectional study that analyzed the cephalometric data of patients followed in the Sleep Disorders Outpatient Clinic of the Discipline of Otorhinolaryngology of a university hospital, from June 2007 to May 2012. Results: Ninety-six patients were included, 45 men, and 51 women, with a mean age of 50.3 years. A total of 11 patients had snoring, 20 had mild apnea, 26 had moderate apnea, and 39 had severe apnea. The distance from the hyoid bone to the mandibular plane was the only Conclusion: Cephalometric variables are useful tools for the understanding of obstructive sleep apnea syndrome. The distance from the hyoid bone to the mandibular plane showed a statisti-
Introduction
The obstructive sleep apnea syndrome (OSAS) is characterized by pauses in breathing during sleep, micro-arousals and daytime sleepiness. These symptoms are caused by repeated episodes of obstruction at one or more upper airway levels during sleep. 1 This syndrome has a high prevalence in the adult population, affecting 4% of men and 2% of women. 1 Affected patients have a higher risk of cardiovascular disease, motor vehicle accidents due to daytime sleepiness and may pres- 2 The pathogenesis of OSAS has been investigated through several structural and physiological methods. 3 An increase in pharyngeal collapse has been postulated as a factor of OSAS physiopathology. Furthermore, it is known that craniofacial abnormalities and soft tissue characteristics are involved in upper airway patency. However, it is unclear how much the morphology of the craniofacial skeleton and soft tissue characteristics may affect the pharyngeal collapse and contribute to episodes of apnea. Therefore, the skeleton and soft tissues of the oropharynx in OSAS is still controversial. [3] [4] [5] [6] [7] [8] In this context, cephalometry and 3D-CT scanning can assess craniofacial skeleton abnormalities and the characteristics of oropharyngeal soft tissues. Although cephalometry has a limited two-dimensional view, it is asimple and affordable assessment method with less radiation exposure than computed tomography. [3] [4] [5] [6] A meta-analysis of cephalometric studies, reported by Miles et al., 9 showed the most relevant variables that may be associated with the development and severity of OSAS: the angle between the anterior cranial base and the maxilla (SNA), the angle between the anterior cranial base and the mandible (SNB), the posterior airway space (PAS), the length of soft palate (PNS-P), and the distance from the hyoid bone to the mandibular plane (MP-H). Other studies have also stressed the importance of cephalometric variables in sleep apnea. [10] [11] [12] Many studies have used cephalometric variables, usually associated with data from endoscopic evaluation to assess OSAS development. Although facial skeleton disorders and soft tissue alterations in the oropharynx are described in OSAS patients, any direct association is unclear, and it is still debatable whether the analysis of these cephalometric morphological variables can be a tool in the assessment of patients with OSAS. 13 A better understanding of the etiology and physiopathology of OSAS is extremely important to the selection of the most appropriate treatment. Several therapies have been proposed and studiedincluding the use of an intraoral appliance (IOA), skeletal surgery and soft tissue surgery, as well as a continuous positive airway pressure (CPAP) device. 14, 15 In some studies cephalometry has been given an important role in therapeutic decision-making in selecting from various skeletal surgery techniques. [16] [17] [18] This study aimed to evaluate possible correlations between cephalometric data and the severity of the apnea-hypopnea index (AHI).
Methods
We performed a retrospective, cross-sectional study, in which medical records of 381 patients treated at the Sleep Disorder Outpatient Clinic of the Discipline of Otorhinolaryngology, Head and Neck Surgery of a tertiary university hospital were assessed between June 2007 and May 2012. The following parameters were analyzed: gender, age, AHI, body mass index (BMI) and cephalometric data. Of the total number of selected patients, those with incomplete data, with no cephalometry data and younger than 18 years were excluded. Thus a total of 96 patients remained in the study.
Patients were divided into four groups according to AHI demonstrated by polysomnography: snoring (group 1), mild OSAS (group 2), moderate OSAS (group 3) and severe OSAS (group 4). Teleradiography ( Fig. 1 ) was considered adequate if performed in a lateral view, with the head in a natural position and barium contrast at the base of the tongue. The following measures were assessed through the cephalometric analysis:
SNA: Angle formed between the point sella, nasion and point A. This angle shows the position of the maxilla reladegree of protrusion or retrusion of the maxilla in the anteroposterior direction. Reference value (RV): 82º. 19 SNB : Angle formed between the point sella, nasion and point B. The magnitude of this angle indicates the position of the mandible relative to the anterior cranial base. Thus, it demonstrates the degree of protrusion or retrusion of the 
Discussion
In the medical literature, several predictors of OSAS have body mass index), older age, increased cervical and abdominal circumference, in addition to the craniofacial disposition and pharyngeal soft tissues. 3, 19, 20 These predisposing and/or etiological factors of OSAS have been extensively investigated by polysomnography, -try. However, even with the use of all available methods, limited because of the inability to reproduce the sleep state in awake patients. 21 pharyngeal muscle contraction. There are two hypotheses that attempt to explain upper airway collapse: the neural hypothesis, which implies reduction of the oropharyngeal dilator muscle activity, and the anatomical theory which explains the collapse through the relationship of boney anatomy and soft tissues relaxation during sleep. Deposits of cervical fat may also contribute to the reduction of airway patency. 22 Therefore, the structural relationships of the craniofacial skeleton and pharyngeal soft tissue may contribute to airway compromise.
After a comprehensive review, Miles et al. 9 indicated that a direct and causal association between the relationship of craniofacial structures and the presence and sethis context, several studies have attempted to establish such a direct association between cephalometric measurements, and the presence and severity of OSAS. [3] [4] [5] [6] [7] [8] Sforza et al. 22 demonstrated that the cephalometric variables that measure the length of the soft palate (PNS-P) and the distance from the hyoid perpendicular to the mandibular plane (MP-H) were associated with the presence of OSAS. Riha et al. 23 described a lower position of the hyoid, and found that an increase in MP-H was associated with the presence of OSAS. Partinen et al. 24 also found an association of the poste-rior airway space (PAS) and the distance from the hyoid bone perpendicular to the mandibular plane (MP-H) with OSAS.
Although all these studies have shown an association between variations in cephalometric measurements and the presence of OSAS, few studies have correlated these variables with disease severity, as we did in the present study. This issue remains minimally addressed in the national specialized literature.
In our series, the analyzed cephalometric variables were SNA, SNB, PAS, PNS-U and MP-H. The values of the SNA, SNB, agreement with the studies mentioned above, in our study the only variable that correlated with OSAS severity was MP-H. Therefore, attention should be given to the increased distance from the hyoid bone (MP-H), as the muscles of the tongue are -ence the relationship of soft tissues in the oropharynx. 25 tent if it were associated with decreased posterior airway space (PAS), which did not occur in our sample. However, our data were collected from teleradiographs obtained during the wakened state;during sleep in sleep the location of the hyoid bone is lower-than-normal, and the base of the tongue assumes a more vertical positionthat would facilitate pharyngeal collapse. However, measured values of MP-H in the lit--ance between the action of the supra-hyoid and infra-hyoid muscles and the amount of cervical fat deposition. 22 In this paradigm, there are many possible explanations -ables with OSAS severity. First, cephalometry is obtained while the individual is awake and standing, which does not lying down and with relaxed pharyngeal muscles. Second, cephalometry provides information on the anteroposterior pharyngeal dimensions, but not on the laterolateral dimensions and recent studies with magnetic resonance imaging showed a reduction in lateral pharyngeal space in OSAS patients when compared with snoring patients only. Finally, it is elliptical, may predispose to pharyngeal collapse during the absolute size of the airway. [22] [23] [24] Thus, our study suggests that while there may be a recognizable cephalometric predisposition for sleep-disordered breathing, this is only one of many aspects involved in the physiopathology of OSAS. Future studies should be of anatomical variables on upper airway collapsibility.
Conclusion
The cephalometric variables are useful tools for understanding OSAS. The distance from the hyoid bone to the mandi--lation with AHI.
